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13 C ; <6M?§jSC:CDClg ; reference: dp -V tT9 U £f ATM S /C D C lg ; 

is l&tm 2 {c^-r„ tie^c i o)izm-t&H%.zfcm3-<DMmz. mi 

i 1 H-N MR) RXfm 2 ( 13 C-NM R) tCat*. 
[0 0 6 4] 
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lit 3 4 ] 



hi 
gl 



k1 



el CH 2 
d1CH 2 

-o-c-c 

H H 



c1 



2 

bl 



0 

II 



a1 



'n1 



(i 0) 



[0 0 6 5] 

[*13 



Ml 'H-NMRWWte* 



ppm 






mm ! 


1.89 


2H 


m 


dl 


2.41-2.56 


2H 


m 


bl 


2.80~2.91 


2H 


m 


el 


5.25 


1H 


m 


d 


7.12 


1H 


m 


il 


7.20-7.46 


4H 


m 


g1,h1j1.k1 



[0 0 6 6] 

[*2] 



* 2 l3 C-NMR'MJ®*S.£ 



ppm 




mm 


29.1 


s 


el 


33.2 


s 


d1 


38.7 


s 


bl 


69.6 


s 


d 


126.1 


s 


i1 


128.8 


s 


hi j1 


129.1 


s 


g1.M 


135.8 


s 


fl 


168.9 


s 


a1 
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[0 0 6 7] 

[0 0 6 8] 

2 ] 

tfjlZl-X 0.5%M5-ft7x; ^ri>-g« 0.05% fe-^tfM 9 Jgifi 200m 
LJC, *^7"U-h^YN2^fflnn--&i|L > 500mLM£ ? 77X3 
T? 30°C, 45H*|8[i&*Lfc. igSUft, lA^lC J: »J U NH 4 Cltfc 

#&**fcHM9JgjfiK:, 7Vl/n-^ 0.5% i ROt5-^*7xy 0.05 
%&flD*Till¥Ufci&ttfcB#«:#U 30°C, 48l$|8[##Lfe. ig*fSL Kfcft 
J: U * * y -;n??ft^L fctfeaMSfSfcUfc. SEfl&MttfcM 

400mg, W&tlfesKUT-CDMMtt 220mg1?fe o &„ 
[0 0 6 9] 

PC)JCj:»;jW«Lfe(*V- HLC-8220 GPC, *^A:*V- TSK-GE 
L SuperHM-H, i«:^no*M, jKU 1/>3|J|) 0 ^©M^> Mn=l 
70000, Mw = 560000 T?*ofc„ 
[0 0 7 0] 

#e>tlfcjKU *7-©«3g^li, ^H-NMR(CioTlf ofc(FT-NMR:Br 
uker DPX400 ; ^^IMJftR : 400MHz • : 1 H ; ftffi*l:CDCl 3 

; reference: 3f -V V £f ATM S /CDC lg ; I^fiS^ja). -£<Z>M*, 3- 

[0 0 7 1] 
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COMMit 180mg, m^ntcyiiV^- COmA\t 78mg"e&ofc 0 n^tit^TiiUT 
- 10mg&2mLW^nD^;i/AiC^iL, 3 &-£t/* # 7 -;b 2 mL&H 

X^D7h^77^ SS##fft(GC-MS ; Shimadzu Q P-5050A ; 

A:DB-WAXETR(J&W) ; #9A$gLK: 80°C — #M 5 °C /^-^200°C :&A& 
^>^-7i-XSS= 230iC)"e^«fS:ff o£„ ^(h-^Mt>^D7 
b(TIC)W?XX^7 h;b)£EI3 iC^f o 85##ifitf)tf-^(7)VX*^ h 

©tr-^tezftJ^ic ii#tfj£<z>3-t: Kn=^>^l^*^;i/x*5^tf>*T*& 
U, 3-tFn^^-5-ft7i;^i/^fK^fM7xT;i/©f^lj:|!i 97%7? 

[0 0 7 2] 

foOlMAlZ 160mg, m^tltciHV V-(7)MS& 69mgT'$>o7c 0 ft&flfcjtfy 
- v- 10mg£ 2 mLcT)^ D □ *;i/Atc?§ft¥ U 3 %$fft$&^tf;* # J -JV 2 mL$: 
100°C-e 3 ^^^iS^t-S d H IZ J: y jKU V-<Z>* ^-Mtftm.tft o 

^7D7h7*77^ — JMHMfftKGC-MS ; Shimadzu QP-5050A ; ts 
7A:DB -WAX E T R (J&W) ; *7AM= 80iC-»#i& 5 TC/#-»20(TC :*£A 
W>^-7i-7M: 230*C)T*^*fS:ffofca ( h - # )U * > 9 U 
7h(TIC)&tF7XX^7 b/l) 5:03 tc^1" 0 857>^j£»ti 0 -^CD^X^^^ 

3-t Kn*i/-5-f*7i; =^>W^*^;i/x*^;i/©m-£te$J 95% 
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[0 0 7 3] 

mmm 5 ] 

PVtU-Jl 0.5%M5-ft7x; 0.1%£^frM9^ifc 200 

1 mU/Px., 500mU§g^e> 30°C, 24B£fl5ig# L £o ig#^> 

u 3o°c, 23^rat§#Lfe 0 mm&. m^m^^^mi^^mmL. 
T-fcWLtL&mmi&MLtz.* &tem#zw&&. ^ouiA^i 6o°ct- 2 

ilt, S»itS-K'jT-$:!#t 0 i^Sfttf>S*& 267mg, n^titziiiV 
191mg-e&ofe 0 
[0 0 7 4] 

ft^-Mlt, ^l/A"-U-t'3>?D7 h^^^Y — (G 
PC)fC J: 'Jl^lfe(*V- HLC-8220 GPC, #^A:jftV- TSK-GE 
L SuperHM-H, gl^DDMA, Ttf U b >#Ht) 0 -£<£>$g^ Mn = 8 
0000,Mw = 220000 7?$)ofeo 
[0 0 7 5] 

#£*lfc/}<y V- 10mg£ 2 mL<7)? U U^JVAizmMb, 3%mfflt$:*£ti* 
z j -;i/2 m^nxx ioo°c-e3 mm^Mtft-tzztiz J: »J xKU V-CD^^;i/ 

A7?j»Lfc$L ^^n7h^77Y — K*^*ftf (GC-MS ; Shimadzu 
QP-5050A ; # 9 A : D B -W A X E T R (J&W) ; ^AjU^: 80°C-+im 5 °C 
/#->200TC:&A&tM >^-7i-^IS: 230°C)-£##f£?fo£ Q h - 

^©-rxx^ *tr-^*<3-t h*n^p^-5-ft7i; *i/^wm 
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3 izm? 0 

[0 0 7 6] 

[353] 





0.5 




0.1 




1.1 




2.1 


3- 1 K O + •> 7 s # >f§ ( % ) 


0.4 


3-fc KD=^>^-r i?>$t (%) 


0.9 


3-fc ./•Jfyi'i^S (%) 


94.9 



[0 0 7 7] 

mmm e ] 

^feM 5©yytn- ;i/©«t> y jc u > =ri^ h y ? a & v \ n%#v 5 t m 

B ft fc* Stf'J «g«af«(OSft» 298mg, f#e>*lfcjK 

[0 0 7 8] 

#&*lfc5KUT-O^J|tt, WflKCGPCJCfcyaifcLfc. -eo*§*, Mn 
= 180000, Mw=550000 T*&ofc 0 # £ tlfcsK l J V- &|g%ftf 5 H«0);£8cT? 

vx*** h;i/)&0 6fc:^?- o 85^#jg(Dif-^cDv^x/<^ h;i/i:y, *fcT 

fe^ft, Tlca)hr-^Sr«tJ:»J#«)felBr^&*4K:^-t a 
[0 0 7 9] 
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[314] 



314 

3-tKn^>S8SK%) 0.1 

3-tKa^rv^ :i r-^>l H ^<%) 0.2 

3-fcKa^v*-^*>|$K%) 1.8 

3-fcKn4f">^*^fie(%) 3.9 

3-tKn^rv'»^>^<%) 1.3 

3-tKa^rv r >^^-'ir^'g^(%) 1.7 

3-tKndf- x^Ji- > A (%) 91 .0 



[0 0 8 0] 
[0 0 8 1 ] 

ft^tlfesKU V-(Z)^*l±, |5[#(CGPC(Cj; 'J$I£b7c 0 -££>^JH, Mn 
= 130000, Mw = 430000 
[0 0 8 2] 

[0 0 8 3 ] 
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[*5J 



5 



3-tKp^> (%) 

3-fcKn* v ■V>7 ! 1i>t& (%) 
3-tKndrv<»-x'-t>ft§(%) 
3-tKndp v -5-^ 7 * / * 1/ f*f 4£ ( % ) 



85.8 



3.1 



2.3 



5.7 



0.8 



0.2 



2.1 



[0 0 8 4] 



mmm s } 



P©X 3f 7. ( D f i coft) 0. 5%& 5 * V x y * */ 0.1% & M 9 Jg 
*fi 200mLJC, §i5^b- «<Z)YN 2#fcCD:ipx-£;fg«U 500mL^Jghe» 

Sl± 255mg, ^PjtlfcJ^U V-^SMli 40mg-efeo7c„ 

GPCl^j: »;#e>*lfcsi<U V-(D#^SJ£, Mn = 61000,Mw = 110000 T* 
[0 0 8 5] 

5«03-tKn^ri/f*>SifJH^fM^tfe»J, Ifl^t, 0.1%J^T 
T*&o7c„ Z<DZ.££*J. */K'JV-tt 99.9%J^±3-tl KD*J/-5-ft7x 



3 9 
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[0 0 8 6] 

mmm 9 ] 

'JV-^it. nmmfoftmmZ 177mg, f#£>;ft£;K>J-7-C7)m4te 39mgT- 
[0 0 8 7] 

G P Cl^IJ: Uf#^4xfe^U T-(7)^^-*tt, Mn = 67000,Mw = 120000 
[0 0 8 8] 

;^^§fi^f;i/x^f;H'$5ri:^$tifco J £tiVM(D3.-v hit 2 
sMfica-tKn^i/fij^i^fJi/x^fM^T^iJ, Sll^-fe o.i%j^t 

-e&o£ 0 rtf)^£<i:U> #rf<U 99.9%J^±3-fc \?U*i/-'o-^Jr7 x. 
[0 0 8 9] 

#ClC, 4-^^*7317 ^rS/»IKJKT, TPxB AfcWfr*»-^* J *S)€:^tf«F 
tt'PHA41i^ilT 3-n Kn^i/-4-ft7x;^Mffi(gT, 3 H 

T PxB h PHA£$^b£M£#tf 
^>(^SSM 10-19). 
[0 0 9 0] 

[«M 1 0 ] 

D->f]lzi-7. 0.5%, TPxBA 0. 1% t Z^tlM 9 iM 200mUC, i/=L- 
F^tX-fn'JT^ • YN2^$:iiL > 30°C, 1257. h □ - V /£-e»fg* 
Lfe 0 50BffI^> S^^it^^HtCj: MtSlRU D-?*;b=3-* 0.5%, TPxB 
A 0.1%£-^ti\ M^(NH 4 Cl)£-g-i;&^M9igJft 200 m UC L T, 
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miz, 3ov, 1257. h u-t/ftx-mvkmmLfro wmmvt. mftz&MMiz& 

[0 0 9 1 ] 

u-9v-3iA#is-#-T*mmL. mmmttft* 9 ; -jixmmmzit. 

MIca:jRO*S:iajRUTH«eig«L/TPHAS: 52mg#£ 0 #e>4xfc P H A fct, 

<ISK>FT-NMR: B ruker DPX400 

^1IM^t5:: 1 H=400MHz x 13 C=100MHz 
<$I/t$$#§> U^M^H. 13 C 

MI:CDC1 3 

1 1 9 

H-NMR, 1J C-NMRX^? h^^-V- h & ^tl^tl® 1 0,011 IC, 
[0 0 9 2] 

[*6] 

JI6 

Chemical shift «#lfc mWffigT 

(PP m ) 

2.59 2 m cl 

3.08 2 m hi 

5.22 2 quint dl 

7.15 1 t hi 

7.24 2 t gl&il 

7-34 2 d fl&jl 

[0 0 9 3] 
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[«7J 

Hi 

Chemical shift mW^k 

(PPi") 

36.6 s bl or cl 

37.3 s blorcl 

69.4 s dl 

126.5 s hi 

129.0 s fl&jl 

129.6 s gl&il 

135.1 s el 
1687 s al 



[0 0 9 4] 

[0 0 9 5] 
Cfb 3 5 ] 



f4 CH 3 
64(CH 2 ) 4 
f3 CH 3 m 4 CH 2 

e3 (CH 2 ) 2m:m=c ^3 | 4 CH 
e3 CH 2 M CH 

d1CH 2 O d2CH 3 O d3 CH 2 O d4 CH 2 O 




cl b1 c2 b2 C3 b3 2 C 4 t>4 



(1 1 ) 



[0 0 9 6] 

GPC ; ^V-HLC-8220, ^5A;*y- TSK-GEL SuperHM-H, 
M;^Dn^A, ^'J^f l/>iI)ia^fL^l Mn = 25100, M 

w=53100 -efeofeo 
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[0 0 9 7] 

mmm 1 1 1 

D-^;b=T-X 0.5%. TPxBA 0.1% ^^ l M9M 200mUC, i/n- 
• ^nUT^f • H45**&ffiBU 30°C, 125* h n - * /#T?Jgiii&* L 
50B$TO, afr&JS^IiJCfcyilllRL/, D-40I/ZI-* 0.5%, TPxBA 
0.1%fc-£tf, S3R»(NH 4 Cl)S:^**VM^9«Fflfi 200mUCi?!B$S IT, 3S 
ic, 30°c, 125* ho-*/#T*JgMig#Lfc 0 47^rW«, Bft; & SM>#«ic «fc y 

[0 0 9 8] 

itoBMSftS^l/y h& 20mWnD*;bAtcHL 60°c-e 20B#p B 1Jff£L 
TPHAMlfe. »m?££?Lfl 0.45^ mtf)* > > * >f - Tztii L 

, 35K:ttJR(Z)*S:iajRLTHS«5«LTPHAS: 25mg»fc„ #£>*l£PHA« 
> £ttflfl 0 iimm<D0(kftT*NMRft%t$:ft^f-£i%; > f P,ntPHAtt, 3- 
H FD^i/-4-ft7x;^>>Siffl€;7-2-»); h & 87.3mol%-£t?d 

[0 0 9 9] 

2] 

D-^Ol/zr-* 0.5%, TPxBA 0.1%t £^&M9igifc 200mUC, i/rt- 
K^* • S;x«yfe->f • P161#fc&ttiSU 30°C, 125* h □ - ? /#T?gSiJg 
50l$ra&, IStt£j£>C 1 vfrg6{cj: »J0JRU, D-?Vl/zr-* 0.5%, TPx 
BA 0.1%£-£fcj, Slfeag(NH 4 Cl)S:^*&^M9«ifi 200mLi:SiiLT 
, 30°C, 125* bU-?/ftT*MWtmmLfco 47^^, K#&5&fr#*ilC 

[0 10 0] 

w<z>#*SSS*SKi/y h& 20mL^ n n*;i/A(;iSi, 60°ct* 20B£fS3M?#L 
TPHA?:iffilto ttffi?££?L^ 0.45 n m(D* y -f=? y 7 -f ;b * - T*Mi® L 

, H»Cffi|R©#&iaJKLTJ*2««LTPHA8: 25mg*§£ 0 # P> *i £ P H A ft 
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M KD^i/^-ft?!;^^!^^;?-^-^ h£ 85.6mol%^fr^ £: 
[0101] 

[HifeM 1 3 ] 

/KU^^h> 0.5%, TPxBA 0.1%£ Sr^t/M 9 200mUC, S/a-K 
^■fa<J7>f • YN2«t&*iU 30°C, 125* hn-*/#T*iS&ig*L 
48^r^^. »#&5S4MNfctcj:yiaJKU ^b^Sth'^A 0.5%, T 
PxBA 0.1%£-^t>\ M^^(NH 4 Cl)5:-g-^^V%M9^^ 200mUC|f L 

t, jsjc 3o°c, i25x hu-z/frT*mmmmLt=. 0 wmmyt. 

[0102] 

h?: 20mL7 D n*;i/A(CMU 60°C"e 20B£figig?#L 

> 3g{CMtf)^£®lKUTK£f6^LT P H A 118mgf#£ 0 f^tlfePHA 
-\l Fn^j/-4-ft7x; ^i/SiO)?; v-n- *j h £ 92.6mol%-^& z. £. 
[0103] 

[MMM l 4 ] 

jHV^y°hy 0.5%, TPxBA 0. 1% il %*gtlM9tgM 200mUC, S/n-.K 
• U T-T • H45ffi*mML. 30°C, 125X h □ — # /^Tr'SHlft^ j| L 7c 
. 47E$r», ®#£M>iM>iitfCj; y@|JKU b?;i/ >gfc^- h 'J 0.5%, FT 
PxBA 0.1%£-£fr, ^mM(NH A Cl)Z<££&^M9mi& 200mUzn^M b 

r, jstc, 3o°c, i25x hn-t/ft-zmwLmmLtc* wmm&. mfazmMM 

[0104] 

b& 20mL^nn*;bM:iil, 60°ct* 20^mmwv 
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TPHA«Lfc 0 ttam£?L# 0.45 /« m(D* y^yyyj -T?atifi L 

» HtCi*jK©*&iajRLTK^««ILTPHAS: 24mgf#^ 0 
[0 10 5] 

tlfcPHAti, 3-tKn*i'-4-ft7i;+i/S»® i E;7-l^vhS: 91 
. 2mo 1 3 h tf£> ^ o „ 

[0 10 6] 

1 5 ] 

&V<-7by 0.5%, TPxBA O.P/o^m'MeM 200mLtC, S/a-K 

i;x^-fe->f • Pi6i$;£iiBu 3o°c. i25x hn-^/^tli^i 
48em^ a^srai^nttcfc tum&u tvn^^^hu^A 0.5%, 

FTPxBA 0.1%&^t?, iIi(NH 4 Cl)^ifj;^M9M 200mL{CS^ 
?8jLT, *IC, 30°C, 125*hn-*/aTSaMHIUfc. 47B*|Htk 

[0 10 7] 

w©»|g«S«^Uy h £ 20mL^7 p n rtsJlAlzMM L, 60°C7:- 20Bfr|fifJI#L 

, 35Ctt:JR(Z)*S:iajRUTHS«J«UTPHA& 40m*fcfc„ 
[0 10 8] 

tikPHAte, 3-t Kn^ri/-4-f t7x;^j/Ii®^;7-a-^ 89 

.3mol%#t?3i:^t)^ofe 0 
[0109] 

mmm 1 e ] 

^*5>Kth'J>7A 0.5%. TPxBA 0.1%i:^^M9M 200mUC 
, i/i- • *Z2VT>( • YN2ft?:IlU 30°C, 125* h n - 
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[0 110] 
[0111] 

#£>*lfcPHAii, £%ftfl 0 ^H*©^#TNMR^|FfS:ffofej|S*, 
JlfcPHAtt, 3-tKn^i/-4-ft7i7^^Iiffl^y7-2--^$: 94 
.5mol%^-tfr £tf£>fr-ofe a 
[0 112] 

[nas«i 7] 

Stx^^ 0.5%, TPxBA 0.1%t^tfM9^i 200mUC, K^E 
tX-fa'J7>f -YN2i5:ilU 30°C, 125* h D - */#T*S§#f£# L£ 

[0 1 13] 

-®S*S««l^l/7M: 20mL*nnjft;i/AtcJ»«fU 60°C-T- 20^^f#L 

, 35K:ifcJRO*S:iajRLTKS|gaiL/TPHAS:9mg»fe 0 
[0 1 14] 

tlfcPHAti, NMRi'J 3-h. Kn^f S/-4 -ft7x7 *r J 3. 

[0 115] 

1 8 ] 

n-Ji-ym 0.1%, TPxBA 0.1%t^tfM9§| 200mUC, i/n-K^E 

• ^ny r>r • yn 2mzmmL, 3o°c, 1257. hn-^/^ii^«ife 
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[0 116] 

:<s»M^i/«yh5: 20mL^ n n *;i/Afc« U 60°c-£ 20^r^f#b 

[0 117] 

nfcPHAIt NMRJ: U 3-fc F □ * S/-4 -*f-*7 x 7 dp S/g&BfcCD^E =l 

[0 118] 
[Hifcfll 1 9 ] 

n-^#>M 0.1%, TPxBA 0.1%i:^M9§i 200mLJC, S/n-K 
m-fnU7^- YN2H^liL, 30°C, 125* h n - ^Afr^lSMfgiiL 

[0 119] 

iCDJMSttaKl/v h£ 20mL? a n*;i/AfC51?§U 60°CT~ 2ommt%WL 

, HlCifcift©#£HJKUTK£Sfc«LTPHA£ 35mg#£ 0 
[0 12 0] 

-Vh* 8.0mol%^tfli:^^ofe o 
[0121] 

*8&, nmwi o~i 9\z&tt&m<bni8kmM> jkut-«s«s*, 
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[0 12 2] 

[*8] 



58 





J**: k^J p4* iil WV 

(mg/L) 


l*(rag/L) 


Hl41f/t JT— If 


3HTPxB 
3-~-v4 mol% 




695 


260 


37.4 


92.1 




495 


125 


25.3 


87.3 




725 


250 


34.5 


85.6 


'MMM 13 


1160 


590 


50.9 


92.6 


mmm 14 


550 


120 


21.8 


91.2 


mmw 15 


540 


110 


20.4 


89.3 


nmm is 


650 


205 


31.5 


94.5 


nm\ 17 


860 


45 


5.2 


82.6 


mmm is 


425 


200 


47.1 


7.0 


19 


405 


175 


43.2 


8.0 



[0123] 

^ i/- 5 -f 1 7 x ; i/^f - >y t Kn*£/7;i/# ;i- 

[0124] 

[gf®tf)ffi#&M] 
[01] 

[02] 
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[03] 
[04] 
[05] 
[06] 
[07] 

HJfeM 7 TM5£>*lfcrf<y V-(A;*^;Wfc#8?%<Z>GC-MS^- h Sr^cir,, 
[08] 

[09] 

[01 0] 

[011] 
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[01] 



6f£> Z 
flSCr 2 - 

, 

nee j • 

22SQ ? 



92*9 C - 




u 

r 



LI 



1 
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[02] 



8« it 

019* BC 
flfMC 

E€p or 



0O3'Z9 
69r 69 
i«'69 • 
585 '9£ 
tOS'i 

90JU -V 



5 91 -x 
S*9i 




860 '69t 



89l-v 
891— V 

•631-/ 



.a 



2 
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[03] 



TIC 



t'-m 



57 



43 



5031041 




30 



40 



50 



60 



70 



80 



9724 tftfriyjV : ( 9358 - 10090 ) 
52 : 84.525 
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